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PRELIMINARY INVESTIGATION OF SHIELD TO IMPROVE ANGLE-OF-
ATTACK PERFORMANCE OF NACELLE-TYPE INLET

By Milton A. Beheim and Thomas G. Plercy

SUMMARY

An investigation was conducted at Mach numbers between 1.6 and 2.0
on the use of & shield along the upper-half periphery of the cowl of a
conical inlet to improve performance at angle of attack. The best re-
sults were obtalned with the shield mounted in such a manner that an sir
gap exlsted between the shield and the cowl lip. Zero-angle-of-attack
performance was not appreciably affected. At an angle of attack of 8°
distortion was sbout half that without the shield, and subcritical sta-
bility was improved.

INTRODUCTION

The deleterious effects of angle of attack on the performance of
nacelle-type supersonic diffusers is well known (e.g., ref. 1). Several
Investigations have been made of methods to reduce the sensitivity of
this type of inlet. The obJect in the work of references 2 to 4 was
primarily to maintaln pressure recovery and mass flow over a range of
angle of attack; however, it 1s now recognized that in mesny cases distor-
tion and subcritical stability may be the more Important performance pa-
rameters for thils type of operation. Pivoting the cone to aline it with
the free stream in the mammer of reference 4 improved the subcritical
stability for cowl-lip-position parameters greater than the conical shock
angle of the centerbody. Canting the plane of the cowl lip as in the
investigation of reference 5 improved several performance parameters at
angle of attack, particulerly distortion, but casused same deterioration
of zero-angle-of-gttack performsasnce.

Another method of improving the angle-of-attack performance would
be to shield the inlet so as to reduce the effective angle of attack. A
brief investigation has been conducted at the NACA Tewls lseboratory of
an srrangement in which g semicirculer shield 1is placed adjacent to and
upstream of the upper half of the cowl lip; this study is the subject of
the present report. Also included in this report is a comparison of the
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subcritical stebility end distortion of this and several other inlets
designed for improved angle-of-attack performance Some of these data
were previously unpublished. ' .

SYMBQLS

m mass-flow rate

total pressure
A naximum minus minimum
93 eangle between inlet axis and line from cone apex to cowl lip
e conical shock angle of centerbody
Subscripts:
1 local
0] conditions in free stream in meximum capture area of inlet

2 conditions at diffuser exit (compressor face)

APPARATUS

Two models were investigated in two facilities: a full-scale model
in the 8- by 6-foot wind tumnel at Mach numbers of 1.6, 1.8, and 2.0,
and a small-scale model in the 18- by 18-inch tunnel at Mach 1.91. The
geometry of the shields of the two Inlets differed. Photographs of the
two inlets appear in figure 1, and schematic sketches are presented in
figure 2.

The small-scale inlet was the same as that investigated in reference
4 except for the shield added to the cowling. The deslign of the shield
was arbitrary in that the tip was 0.65 of the cowl-lip radius upstream of
the cowling and was adjacent to the cowling along the upper-half periphery.
The inlet had a 25° half- -angle conical centerbody, and the cowl-lip-
position parameter was varied by translating the cowling. As described
in reference 4, the conical portion of the centerbody cculd be pivoted
and alined with the free stream regardless of model asngle of attack.
Subsonic diffuser area variations are shown in figure 3{a).

!
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The large-scale model is that identified as clésb in reference 6.

For this inlet the relative length of the shield was much greater. The
tip of the shield was 2.54 times the cowl-1lip raedius upstream of the
cowling and was adjacent to the cowling at only two points. Presumsbly
the air gap between the shield and the cowling would aid in starting the
inlet and also reduce the possibility of shock - boundary-lsyer inter-
action near the cowl lip by allowing the boundary layer from the shield
to escape to the free stream. This inlet also had a 25° half-angle con-
ical centerbody, and the cowl-lip-position parameter was varied by trans-
lating the conical portion of the centerbody. A flush-slot boundary-
layer-bleed srrangement was located in the centerbody surface just inside
the cowling. Subsonic diffuser area variations are shown in figure 3(b).

The Reynolds number based on cowl-lip diameter was 7.1XLO° for the
small model and sbout 7XL0® for the large model.

FROCEDURE

The small model was Investigated at several angles of attack from
zero to 14°, but the large model was tested only at zerc and 8°. Mass
flow was regulated with sonic plugs for both inlets and was camputed
fram the sonic aree and measured average total pressure at station 25.4
with the small inlet and from the sonic area and asverage static pressure
at station 122.5 with the large model. An areas-welghted average of the
total-pressure measurements was used to obtain pressure recovery. A dis-
tortion parameter, defined as the maximum total pressure minus the min-
Imum divided by the local average, was determined at the diffuser exits
in a circular flow passage with the small inlet and in an annular flow
passage with the large inlet (figs. 2(a) and (b)). Inlet buzz is defined-
as an opersting condition for which any visible portion of the shock
structure oscillated.

RESULTS
Large-Scale Model

The performsnce of the full-scale model without the shield from
reference 6 is plotted in figure 4 for two values of 63 at a Mach num-

ber of 2 and engles of attack of zero and 8°. The effect of edding the
shield at 8° is also shown. The performance of this inlet with the
shield at zero angle of atback was not recorded at Mach 2, but check
points computed during tunpel operstion indicated this performance to
be essentially the same as that without the shield. Zero-angle-of-
attack performance st Mach numbers of 1.8 and 1.6 with and without the
shield is compared in figure 5 for several values of 63. The effect
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of the shield varied depending upon Mach number and 6,. At Mach 1.8

(fig. 5(a)) the subcritical stebility was decreased by the shield with
the conical shock upstresm of the cowl (8, = 42. 6°), but otherwise the

performances were the same or even better. ' At Mach 1.6 (fig. 5(b)) ‘the
performances again differed with the cohical shock upstream of the cowl
(92 46 ) In particular, recovery was lower with the shield and dis-

tortion greater. With the conical shock at the cowl (9; = 51°) the per-

formances once more were pearly identical. No instability was observed
at this Mach number.

At an angle of attack of 8° at Mach 2 (fig. 4), pressure recovery
was appreciably lower with the shield, but distortion was reduced by
helf, and subcritical stability increased. The minimum stable mass-flow
retio was not determined but was less than the lowest values for which
data are shown.

Distortion cantours from this model at Mach 2 are shown in figure 6.
In figures 6(a) and (b) critical operstion without the shield at zero
and 8° angles of attack 1s shown, and in figure 6(c) critical operation
with the shield at the 8° angle of attack is shown. The low-energy re-
gion that later is shown to occur on the shield side of the inlet with
the small model did not occur in this case, presumably because: (1)
there was less opportunity for a shock - boundary-layer interaction to
occur end (2) any air affected by such an Intersction would not enter
the inlet but could escape between the shield and the cowl.

The shock configurstions st zero and 8° angles of attack for Mach 2
operation and 95 = 42.6° with and without the shield are illustrated
in figure 7. At zero angle there is little effect of the shield.on the
shock structure near the cowling (figs. 7(a) and (c)). In reference 5
the severe turning requlrements at angle of attack in the region of the
lower cowl lip with 63 = 65 for the conventional type of inlet are shc
to be a source for high distartion. As shown in figure 7(d), the shield
caused a strong oblique shock to form shead of the lower cowl lip that
was not present when the ghield was removed (fig. 7(b)). This cblique
shock would alleviate the high turning at the lower cowl lip and could
account for the low distortion of this configuration neaxr critvical oper-
ation at angle of attack.

Small-Scale Model

The small-scale model was investigated a few years before the large-~
scale investigation, but results were not reported. The results cbtained
with the small-scale model were generally inferior to those with the
large model, but because the small-model data were obtained over a larger
range of mass-flow ratlo and angle of attack, they are presented st this

6SS¥
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time. In figure 8 the pressure-recovery - mass-flow characteristics of

the inlet without the shield from reference 4 are plotted for two cowl-

lip-position parameters. The conical shock angle was 44°. The distor-

tion parameter is elso shown. The unusually large smount of subcritical
stability obtained with the obligue shock inside the cowling (87 = 44.7 3
fig. 8(b)) at zero angle of attack was lost at angles of attack greater

than 1.5° (data are not shown at this angle).

The performance of the sesme inlet with the shield in position is
presented in figure 9 for the same values of the cowl-lip-position pa-
remeter. The inlet performance at zero angle of attack was adversely
affected by the shield, particularly with 6; = 41.8° (fig. 9(a)). With

this value of €, the normal shock was not swallowed in the region of

the shield at any angle of attack. The normal shock was swallowed at
zero angle of attack with 6 = 44.7° (fig. 9(b)) but not at angles of

attack greater then 1.5°. Subcritical stebility was greatly increased
by the presence of the shield. With 8y = 41.8° much stability was ob-

tained for angles of attack to about 6°, and with 6; = 44.7° no insta-

bility was encountered at any angle of attack over the complete renge in
airflow except for slightly subcritical mass flows at zero angle of
attack. For this condition the normsl shock oscillated locally as it was
pessed in either direction over the shield. (As indicated earlier, this
was the only configuration investigation for which the shock could be
swallowed.) The criticel pressure recovery at low angles of attack was
decreased with the shield, but at angles of attack greater than sbout
12° it was slightly higher. Generally the shield caused large increases
in distortion. Mach number contour maps in figure 10 for critical oper-
ation with and without the visor show & low-energy region on the shield
side of the inlet with the shield in position, regardless of angle of
attack, that was not present when the shield was removed. This prcbably
was a result of shock interaction with the boundary lesyer from the shield.

Data are not presented, but pivoting the cone to aline it with the
free stream in the manner of reference 1 with the visor in position im-
proved the subcritical stability with 63 = 41.8° at high angles of

attack, and therefore the stability range remained large over the angle-
of-attack range. With @5 = 44 .7° the stability decreased somewhat at

angle of attack. Agein distortions were large.

Schlieren and shadowgraph photographs for a variety of operating
conditions with the shield in position are shown in figure 11. Figures
11(a) to (c) show operation at zero angle of attack. As shown in fig-
ure 11(a) the inlet did not start completely with 6; = 41.8° but did

start with 64 = 44.7° (fig. 11(b)). The subcritical operating condi-
tion at which buzz just stopped with 65 = 44.7° is shown in figure 11(ec).

L]
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In figures ll(d) and (e) supercritical opermtion is shown at two angles
of attack, 3° and 14°

Inlet Comparison

An inlet - turbojet-engine configuration coperated over a range in
angle of attack at comstant flight Mach number and altitude would remain,
in meny installations, st constant corrected airflow (or diffuser-exit
Mach number). To evaluate the performance for such operation of several
inlets designed for improved angle-of-attack characteristics, a corrected
airflow line was selected for each inlet that would yield near optimm
thrust minus drag at zero angle of attack and would not enter an unsteble
operating condition over the angle-of-attack range investigated. This
match line for the inlets discussed is shown on the pressure-recovery -
mass-flow graphs of figures 4, 8, and 8. Other inlets considered are
the pivoted-cone inlet of reference 4, the vértical-wedge cutback-ccwl
inlet of reference 2, and the pivoted—cone swept-cowl inlet of
reference 5.

A summary of the distortion resulting from operation along this air-
flow line is presented in figure 12 for these inlets. Data for small-
scale models at a Mach number of 1.91 appear in figure 12(a) and for the
large-scale model at Mach 2 in figure 12(b).

Of the smell-scale conventional conical inlets (i.e., conventional
cowling, cone not pivoted) in figure 12(a), lower distortion wes obtained
with 8y = 41.8° than with 6, = 44.7°." As indiceted in reference 5, the

lower distortion with the lower 65 was a result of preturning of the
air upstream of the cowl by the conicael shock and also & result of the
slightly lower diffuser-exit Mach number. Pivoting the cone to aline it
with the free stream with 63 = 41.8° (but no shield) produced slight
improvements in distortion. This configuretion had the lowest distortion
over most of the angle-of-attack range. Data are not presented, but
pivoting the cone with 85 = 44. 7° caused apprecisble increases in
distortion. - .

The swept-cowl pivoted-cone inlet of reference 5 had a higher dis-
tortion at low angles of attack than-the unswept-cowl inlefl discussed
here. At higher angles of attack (above 5°) this swept-cowl inlet had
8 lower distortion than the unswept cowl with about the same 63 (44° to
44.7°), but the distortion was not as low as with the conventional cowl
and 67 = 41.8°, The swept cowl with the vertical-wedge compression sur-
face had sbout the same distortion at small angles of attack as the swept-
cowl conical inlet, but the distortion increased at a faster rate with
angle of attack for the vertical wedge.

~re, .
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Adding the shield to the cowling caused large increasses in distor-
tion at moderate angles of attack for either value of 63 (date are shown

only for 8, = 41.80), but decreases 1n distortion at angles of attack

greater then 12°. The lowest distortion at an angle of attack of 14°
for the small-scale model was obtained with this configurstion.

With the large-scale model (fig. 12(b)) distortion increased repidly
without the shield. With the shield the distortion was reduced by hsalf
at an angle  of attack of 8°.

A stability margin, defined as the difference between the match mass-
flow ratio as described earlier and the minimmm stable mass-flow ratio,
is summarized over the angle-of-attack range in figure 13 for the Inlets
discussed in figure 12. As shown in figure 13(a) the comventional conical
inlet exhibited & decrease in stgbility margin with increasing angle of
atteck with either value of 64y, but particularly so with @5 = 44.7°.

Pivoting the cone with 67 = 41.8° caused the stability margin to remsin
constant as angle of attack varied; and although data are not shown for
the cone pivoted and 67 = 44.7° because of the high distortion, the sta-

bility margin remained large over the angle-of-attack range. Thus, pivot-
ing the cone was beneficial in this respect.

The swept conical inlet (with 63 = 44°) also employed a pivoted
cone, and its stabllity margin also remained feirly constant for all
angles of attack. The swepb-cowl vertical-wedge inlet had a scmewhat
greater stability margin at zero engle of attack than the swept-~cowl
conical inlet, but the stability margin decreased as angle of sattack
increased.

With the shield in position and @3 = 41.89, the stability margin
was large for angles of attack less than 6° when the cone was not pivoted,
and, although data are not shown, the stabillty margin was also large
over the entire angle-of-attack range when the cone was pivoted. Data
are not presented in this figure for 83 = 44.7° with the shield; how-

ever, the stability margin was very large over the angle-of-attack range
except for the minor disturbance at zero angle of attack.

The stebility margin of the large unshielded model alsoc decreased
as angle of attack increased (fig. 13(b)). The use of the shield in-
creased the stability margin, but the exact amount was not measured. In
any case the increase was greater than the amount shown on the figure,
as indicated by the arrows. Thus, although the data obtained with the
large inlet were limited, it appears that a well designed shield such as
that used with this inlet offers promise as a means to improve distortion
and subecritical stability at angle of attack. The results with the small-
scale model indicate the possibility that this increase In stabllity
might be large.
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SUMMARY OF RESULTS

An investigation was conducted on the use of a shileld upstream of
the upper-half periphery of the cowl of a conical inlet to improve per-
formance at sngles of attack. Two arresngements were used: a small-scale
model with a visor essentlally an axial extension of a portion of the
cowl lip, and a large-scale model with an air gep between the shield and
the cowl lip. The relative length of the shield was greater with the
large model than with the small model. The small-scale model was oper-
ated st angles of attack from zero to 14° at a Mach number of 1.91, and
the cone could be pivoted to be alined with the free stream, if desired.
The large-scale model was investigated at angles of attack of zero and
8° in the Mach number range from 1.6 to 2.0, and the cone could not be
pivoted. The following results were obtalned:

l. An air gaep between the shield and the cowl, such as that with
the large model, was necessary to maintain satisfactory performance at
small angles of attack. Without the gep, air distortion was large and
Ppressure recovery was low.

2. A properly designed shield, such as that for the large model,
could reduce distortiom appreclably at angle of attack. With the large
model, distortion was reduced by half at an angle of attack of 80, The
shield on the smsll model increased distortlon at all angles of attack
below 12°, and this confilguration had the least distortion at an angle
of attack of 14°.

5. The shields improved subcritical stability at angle of attack.
Pivoting the cone of the small model with the shleld in position produced
further improvements in stability.

Lewis Flight Propulsion Laboratory
National Advisory Committee for Aeronautics
Cleveland, Ohio, August 9, 1957 _
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{a) Iarge-scale model, side view.

Figure 1. - Photographs of models.
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(b) Large-scale model, front view.

Figure 1. - Contimved,

Photographs of models.
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(c) Small-scale model.

Figure 1. - Caoncluded.

Fhotographe of models.
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Figure 6. - Distortion contours at diffuser exit (station 58) of large-scale
model.  Criticel opersation; Mach number, 2. P; snd PZ: local and
diffuser-exit total pressures, respectively.
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(a) Without shield; angle of attack, zero.

(c) With shield; angle of attack, zero.
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(d) With shleld; sngle of atbtack, 8°.

Figure T. - Schiieren photographs of large-scale model. Supercritical operstiom; Mach

mmber, 2; cowl-lip-position persmeter, 42.6°.



Pressure recovery, PZ/PO

Distortion, AszPz

E:

-
ai

3]

Angle of atteck, deg
O Q
i 3.0
< 5.8
HHH v 9.8
.95 5 H P 11.8
i N 15.8 Corrected-
1
Bo14d synbols and dashed s oy
lines denote bhuzz i 21 IHHETH na ne
ECH =] TH. ",
1H HH i
. el £ e 3 s =
'5 ::‘:':JI HH saLannamnngn
B i i
:::: T T T e
f b i b ' 3 T 14 2 :# -1
bt i L
1 H :
T : i 3 HE :
- = Eh ST ¥ ek ELET
: i : : EiHH FEErHT i - Giin
R et i il
ol . SFE ot i 'ﬁ*ﬁn‘:ﬂ*;,p.j ERi=n H B P P T TR T e e L T .;L‘.:,'? =

A .2 35 -4 .3 .6 .7 .8
Mass-flow ratlo, m,/m,

(a) Cowl-lip-position parameter, 41.8°,
Figure 8. - Angle-of-atteck performance of small-acale model without ahf{eld.

.9

Mech number, 1.91.

1.0

AGCY.

02

BGZDLGH WH VOVN




4559

NACA RM E57G25a

e S
o '<a] T T Taan: AT
iE e o psn i EES iy ]
EnRipnes = : - arRE
. [} azasda I g I HH
bt £ Ho HEn X b
H b s - L s Saanandn TN o rH Y
IR T : > RiEasd E
¢ ERET S = T A 8 1=
F i 2 L o s F - b ]
: =; t “ 13 ..uu_L t H”
H = A.u m ; =T : E
Tk o P HH ; =
J b £ = S 3
= nbhbEN O O
t : : O~ o - B
t e HH O : : 5 =
H 34 H &P maay ] =
{ T H Y oA o HHH i 3
ey i aa ode i =
AR B e E
: = T TELCErreT E
e En iR T SR T E
T H—bY e = H T
errE R Ve b H b e B oE E o HERT I S = S
T vy e L
.mﬂnu. ¥ #.ﬂ..nl yam g it = H =
THEh ; IH : I
! =X BEH I Tyl T = 1 —]
T ot : * 1 A H T - =5
st 5 e T T P fritl Tttty ¥ SIeE
ElEaEEAERE i1 SN 0% 1 = IS
[a s =HE : e BT ...L: i s
T : o oot e i LBt hodd
3 LR =2 St ! = iz fs s R R A
s =iE Bt o _ : i chih Tl
: L ot L Lineryd T
T e o PR e R et e
i anmrdi o N T R YR
- 1 il e —
X + o H .r.ny.._.n.|..
T 1 T wad ke x
: ¥ : : .nrun o=
I = 3
T ..Mw 3 : K=
T - ¢ 1 : E
; . = Faa
i . 5 ERCE
T F T 3T =
HH T : Mu o N eigilin B
: ™ [ n 5
¥ : o 3
—+ > L -~ m fa) -
T T ¥ T A T
T t T 1 (3] 3} B
: ST - @ a
+> OO OoaOo® — O
- = ..m.m « s s ® .|._ . ..m m
t t i OoOmMmmer-m
: 4 SHE it E o i
i 7 : pn.v_ m @ H
] T . o 9 §
& : 9 o
34 1215 —
* = nm EHHTEF
FH ek TGS >
HEH 35 ¥
H 1F
onod b AP Ny
T } SR
- FHIH H o
: : ” e iinte
= T - t T s T T T e rpie
1 FHr P Lttt
ey T i3 ¥ ragy i i Teti=
b T . : zoe e AR s T
s t T b Sn ndan
: x TFh TS
T wh t T T 1 T m i 2ol by
i . _ e
3 1 1 1 JT==212731

OM\Nm ¢fIoA0D8I 2INSSIII : - Nm\mmq fUOT3I018TQ

1.0

Mass-flow ratio, mp/mg

(b) Cowl-lip-position parameter, 44.7°.

Mach number,

Angle-of-attack performance of small-scale model without shield.

Figure 8. - Concluded.
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Pressure racovery, 1?2,/.'90

Distortion, APg/Pp

Angle of attmek, {
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(a) Cowl-lip-position paremeter, 41.8°.

Figure 9. - Angle-of-attack performsnce of amsll-scale model with shield. Mach number, 1.91.
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Pressure recovery, PZ/PO

Distortion, APy/Py
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Angle of attack, deg
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{b} Cowl-1lip-position parsmeter, 44.79,

1.0

Figure 9. - Concluded. Angle-of-attack performance of emall-scale model with shield., Mach num-

ber, 1.91.
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24 L NACA RM ES5TG25e

Mach number
.30

fa) Angle of attack, zero; without . {b) Angle of attack, 14%; without
shield; mass-flow ratio, 1.00; : shield; mass-flow ratlo, 0.908;
pressure recovery, 0.884; dis- pressure recovery, 0.706; dis-
tortion, 0.045. tortion, 0.218.

(c) Angle of attack, zero; with (d) Angle of attack, 14°; with
shield (located on upper half); shield (lacated on upper hslf);
mass-{low ratio, 0.992; pressure mase-flow ratio, 0.930; pree-
recovery, 0.839; distortion, sure recovery, (0.754; distor-
0.086. - .. .. .. . . tion, 0.119.

Figure 10. - Effect of shield on Mach number contours at exit of small-scale model.
Cowl-lip-position paresmeter, 44.7°; sritical operation; Mach number, 1.91.
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NACA RM E57G25a 25

() Angle of atieck, zero; cowl-lip- (b) Angle of attack, zero; cowl-lip-
position perameter, 41.8%; super- position parameter, 44.7°; super-
critical operation. critical operation

(c) Angle of attack, zero; cowl-lip-
position parsmeter, 44.7°; sub-
critical operation, buzz jJust
stopped.

Figure 11. - Schiferen and shadowgraph.phologigphs of small-scale model. Mach

nuwber, 1.91.



(a) Angle of attack, 3°; cowl-lip-position
parameter, 44.7°; supercritical operaticno.

Figure 11. - Concluded.
Mach nmumber, 1.91.

(e} Angle of attack, 14°; cowl-lip-position
parameter, 44.7°; supercritical operatiom.

Schlisren snd shadowgraph photographs of small-scale model.
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NACA RM E57G25a - 4N 27

Distortlon, APy /P,

Inlet Cowl-lip-position Reference
parameter,
91,
deg
[e] No shield, not pivoted 41.8
Led No shield, pivoted 41.8 4
O Ro shield, not pivoted 44.7
v Shielded, not pivoted 41.8 This study
|4 Swept cowl, pivoted A4 5
A | Cutback cowl, vertical wedge —— 2
> Ko shield 42.6 } s
a Ho shield 40
» Shielded 42.6 This study
A Shielded . 40
.20
HE Y
5 H X ¥
S T
.1 e T : s
:: i
{e) Smali-scele models.
.20 o
.10
o] 2 4 6 8 10 i2 14

Angle of attack, deg
(b) Large-scale model.

Figure 12. - Comparison of distortion over angle-of-attack range for severel inlets for
constant diffuser-exit Mach number.
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Stability mergin, Match mass-flow ratio - Minimum stable mess-flow ratio

NACA RM ESTG25a

FEET O Trlet " owl-lip-position Reference
R parameter,
hgauph BI 3
deg
[o) No shield, not pivoted 41.8
¢{  No shield, pivoted 41.8 4
] No shield, not pivoted 44,7
v Shielded, not pivoted 41.8 . This study
¥  Swept cowl, pivoted . 44 . 5
W Cutback cowl, vertlcal wedge ——— 2
> No shield . . e em . 42,8 &
A No shield : : 40
p Shielded 42.6 This study
.8 4 Shielded 40
Arrows denote maximum stability margin at some unknown higher
value .
ity
LR et H P
.4 1
.2 H
T L] R x [j
L R ; b mxam e L rnyis,
it i .+_u;§: Tyaseit|
o o ¥ =
.1 FHH
vl -‘1;.]-".‘
P = §:: FHEHH fsere
HEH HHH
0 2 4 6 8 10 12 14

Angle of attack, deg

(b) Large-scdle model.

Figure 13. - Comparison of stability mergin over angle-of-attack range for several in-

lets for constant diffuser-exit Mach number.

NACA - Langiey Field, V.



(1) Reynalds number ig based on the diameter
of a circls vith the same area as that
of the capture area of tha inlat,

(2) Me symbol * danotea the ocourrance of

buse,
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These strips are provided for the convenience of the reader and can be repoved from this report to
sooplle o bibliography of NACA inlet reporte, Thim pege 13 being
addsd only to inlet reports and is on & trial besis.
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